DESCRIPTION OF MAP UNITS
[Ages of surficial units have not been determined by absolute dating techniques; ages are estimates based upon field observations of degree of soil development and local surface dissection. The stage of carbonate morphology reported for soils is a visual estimate using standards defined by Gile and others (1966) . Soil horizon terminology follows that of Birkeland (1974) . Unit colors are from the Rock-Color Chart (Rock-Color Chart Committee, 1951) . Where a veneer of a younger unit masks but does not completely conceal the underlying unit, fractional symbols are used (Qae/Qaw).
Identification of ash-flow tuff units is based where available on ranges of phenocryst abundances based on thin section modal analyses from samples in and outside the quadrangle. Isotopic ages are reported with 2 sigma errors. Previous mapping in the area was published at a scale of 1:250,000 (Tschanz and Pampeyan, 1970; Ekren and others, 1977) ; the geology of the northern part of the quadrangle is based partly on the dissertation map at a scale of 1:24,000 by Taylor (1989) . The chemical classification of volcanic units is based on Le Maitre (1989) .]
Qal
Alluvium (late Holocene)--Grayish-orange to pale-yellowish-brown, unconsolidated, poorly bedded sand, gravelly sand, and minor gravel. Sand is fine to very coarse, angular, poorly sorted, locally silty.
Gravelly sand and gravel include angular to subrounded pebbles, cobbles, and boulders of ash-flow tuff, lava flow, and smaller amounts of limestone, quartzite, and dolomite. Unit forms channel deposits and low terrace deposits commonly less than a meter high along active washes throughout the quadrangle and small fans near the east quadrangle edge. Channel deposits consist of poorly sorted sand interbedded with poorly to moderately well sorted gravelly sand and local beds and lenses of Clasts in gravel and gravelly sand consist of angular to rounded pebbles, cobbles, and sparse boulders of ash-flow tuff, lava flow, limestone, quartzite, and dolomite. Sand is fine to very coarse, mostly angular, locally silty. Unit occurs as terrace deposits along larger washes and as fan deposits inset into or overlying fans deposits of alluvium of Willow Spring (Qaw). Terrace and fan deposits consist of interbedded sand and gravelly sand; local interbeds and lenses of gravel are more abundant near bedrock outcrops. Terrace deposits and inset fans commonly stand 1-2 m above active washes; fan deposits that overlie older fans are as much as 6 m above washes. Surface is commonly smooth and undissected. Typical soil development consists of a thin sandy vesicular A horizon, a 0.5-m-thick B horizon that is the same color as the parent material, and a Cca horizon as thick as 0.2 m that has stage I carbonate development. The Cca horizon is weakly developed or absent where the soil is formed in sand. Maximum exposed thickness about 5 m Qa j Alluvium of Jumbo Wash (middle Pleistocene)~Named for deposits along and near Jumbo Wash in the Gregerson Basin quadrangle (Scott and others, 1990) about 45 km to the south. Brownish-gray to paleyellowish-brown gravelly sand and gravel; weakly consolidated, poorly sorted, poorly bedded. Clasts consist of angular to subrounded pebbles, cobbles, and boulders of ash-flow tuff, lava flow, limestone, quartzite, and dolomite. Unit forms two small remnants of an inset fan along an unnamed wash near the northeast border of the quadrangle. A moderately packed stone pavement occurs on remnants, which stand about 4 m above floor of wash. Clasts at the surface have a dark-brown desert varnish.
Soil development typically has a silty sand vesicular A horizon, a 30-cm-thick dark-yellowish-orange cambic B horizon, and a 40-to 50-cm-thick Cca horizon that has stage n carbonate development in the upper part. Thickness 0 to more than 4 m Qaw Alluvium of Willow Spring (middle Pleistocene)~Named for deposits near Willow Spring in the Delamar 3 SE quadrangle (Swadley and others, 1990, Swadley and others, in press ) 50 km to the southsoutheast. Pale-yellowish-brown to brownish-gray and grayish-orange-pink, weakly to moderately consolidated, poorly sorted, poorly bedded gravelly sand, sand, and gravel. Clasts consist of angular to rounded pebbles, cobbles, and boulders as much as a meter across of ash-flow tuff, lava flow, limestone, quartzite, and dolomite. Sand is fine to very coarse, mostly angular. Unit forms numerous fan remnants that stand 2-6 m above through-flowing washes in the eastern part of the quadrangle and as much as 14 m in the western part. . We believe it to be Pliocene or older based on the degree of cementation and an interpretation of the geomorphologic hisotry and inferred ages of overlying and deeply inset surficial deposits exposed hi the adjacent Dead man Spring quadrangle (Scott and others, 1994) . Formation divided into conglomerate memeber and underlying sandstone member hi the Deadman Spring quadrangle where formation is more extensively exposed Two Conglomerate member Conglomerate, conglomeratic sandstone, and sandstone; grayish-yellow to yellowish-gray, poorly sorted, moderately cemented, poorly bedded. Conglomerate clasts are angular to subrounded pebbles, cobbles, and boulders as much as 3 m across and consist of ash-flow tuff, lava flow, limestone, lava, dolomite, and chert. Beds range from 0.3 to 2 m thick; scour-and-fill structures are common. Locally unit includes monolithologic boulder beds containing clasts as large as 3 m.
Sandstone is angular, fine to very coarse grained, and silty. Unit is deeply dissected but poorly exposed; slopes are steep and typically covered with a thin bouldery colluvium (not mapped separately). Colluvium covers the contact between the map unit and volcanic bedrock units exposed on the western flank of the Pahroc Range. Conglomerate member dips gently westward at about 6°, close to an expected depositional slope, but underlying bedrock commonly dips 30°-7° westward and has been repeated on east-dipping normal faults that do not affect the overly ing basin-fill sediments. (Scott and others, 1988; Scott and others, 1993; R.E. Anderson, unpublished data, 1992) . Tuff contains trace to 4 percent lithic fragments consisting of fine-grained flow-banded volcanic rocks and minor argillite. In some zones rock contains lithophysae as large as 4 cm in diameter that form between 2 and 10 percent of the rock. Ar Ar/ Ar biotite date by Taylor and others (1989) Armstrong (1970) and one by Noble and McKee (1972) average 21.6 Ma for the unit; but more recent dating of overlying rocks by Rowley and others (1989) Member, probably an earlier caldera in that caldera complex, has not been recognized. Anderson and Rowley (1975) included the formation in the Quichapa Group, but the group name is not used here because the formations of the group, the Harmony Hills Tuff, the Condor Canyon Formation (Tc), and the Leach Canyon Formation (Tic) probably were erupted from different sources and are unrelated petrologically (Scott and others, in press ). The average K-Ar age of the Bauers is 22.7 Ma (Armstong, 1970) , close to the 40Ar/39Ar sanidine date of 22.78+0.03 Ma (Best, Christiansen, and others, 1989) . tuff is partially to moderately welded, devitrified except for sparse local vitrophyre, and very light gray, pinkish gray, to yellowish gray. Mackin (1960) named the formation, and Anderson and Rowley (1975) adopted the name, following the nomenclature of Williams (1967) . Anderson and Rowley (1975) included the formation hi the Quichapa Group, but the group name is not used here because the formations of the group, the Harmony Hills Tuff, the Condor Canyon Formation (Tc), and the Leach Canyon Formation (Tic) probably were erupted from different sources and are unrelated petrologically The average of three K-Ar dates (Armstrong, 1970) and one fission track date (Kowallis and Best, 1990 ) provides an age of about 24.6 Ma but with large errors; a better estimate of the age of the unit is the average age of a coexisting sanidine and biotite pair dated by Armstong at about 23.8 Ma, identical to a new Ar/ Ar sanidine date for the Leach Canyon Formation of 23.8 Ma (Best and others, 1993) . Unit ranges from estimates of 115 to 160 m thick in the southwest part of the quadrangle; its thickness elsewhere has not been determined because of faulting, including both local attenuation and local duplication of strata Isom Formation (Oligocene)~Trachytic ash-flow tuffs, generally dominated by densely welded vitrophyres. The Isom Formation was originally defined by Mackin (1960) , and subsequently redefined by Anderson and Rowley (1975) Monotony Tuff was defined by Ekren and others (1971) and others (1972, 1974) , Best, Christiansen, and others (1989) , and Best and others (1992) Taylor (1989 Taylor ( , 1990 informally defined the tuff of Deadman Spring.
Rock contains about 25 percent small pumice fragments that are less than 0.5 cm in diameter, about 15-20 percent phenocrysts that consist of about 60 percent quartz, less than 20 percent feldspars, and 20 percent small biotite crystals that are typically less than 1 mm in diameter. Lithic fragments are sparse.
Unit forms low hills and gentle slopes. Unit is exposed only in the northeastern part of the quadrangle. deposited between unit flows. Unit covers large topographic lows where it is commonly the oldest unit exposed. Unit locally forms steep to moderate slopes. Over much of its exposures, the unit forms an arched structure and its thickness is difficult to determine; however, using conservative estimates, it ranges from only a few tens of meters to at least 75 m thick PPb Bird Spring Formation (Permian and Pennsylvanian)~Light-gray to pale-yellowish-brown, commonly alternating massive to thin-bedded limestone, commonly cherty in the massive beds and silty in the thin beds. Where better exposures of the map unit occur in the Deadman Spring qudrangle to the north, no unconformity was found at the Permian-Pennsylvanian boundary (R.B.Scott, unpublished mapping), as predicted by C.H. Stevens (written commun., 1994; Stevens, 1979) 
